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: OPTICAL RECORDING MEDIUM 




ABSTRACT : PROBLEM TO BE SOLVED: To secure reliability in the outer and inner edge part of a disk 
susceptible to stripping, by making the external size of a light transmitting cover layer, 
which is stuck together with a substrate, smaller than that of the substrate. 

SOLUTION: Since the outer diameter of a light transmitting cover layer 2 is formed smaller 
than that of a substrate 1 , the part stuck together is not exposed to the outer peripheral 
end face of a disk. As a result, a shock imparted to the disk end face is not directly 
transmitted to the stuck part. Consequently, this structure increases strip resistivity of the 
cover layer 2 against a shock imparted to the disk end face. Further, since the inner 
diameter of the cover layer 2 is formed larger than that of the substrate 1 , the stuck part is 
not exposed to the inner peripheral end face of the disk. As a result, the cover layer 2 is 
less susceptible to stripping due to a possible contact in chucking the disk. In this case, 
the inner edge part is provided with an area where the substrate is exposed; therefore, 
chucking with this area enables highly accurate chucking. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by the appearance of said light transmission 
cover layer being smaller than the appearance of said substrate in the optical recording medium 
which has the recording layer of at least one layer, and stuck said substrate and said light 
transmission cover layer between light transmission cover layers thinner than a substrate and the 
substrate concerned. 

[Claim 2] It is optical recording equipment according to claim 1 characterized by for said substrate 
and said light transmission cover layer having the shape of the approximate circle board which has a 
main hole, and for the outer diameter of said light transmission cover layer being smaller than the 
outer diameter of said substrate, and the bore of said light transmission cover layer being larger than 
the bore of said substrate. 

[Claim 3] It consists of the inner circumference section which has a flat field, said substrate — the 
rim section of the outermost periphery, the common-law marriage section around a main hole, and 
abbreviation — the thickness of said rim section or said common-law marriage section It is the 
optical recording medium according to claim 2 characterized by the circumradius of said light 
transmission cover layer being smaller than rO, and the inradius of said light transmission cover layer 
being larger than rl when it is formed thickly [ said inner circumference section ] more thickly and 
the inradius of said rim section is made into the circumradius rl of rO and said common-law 
marriage section. 

[Claim 4] It is the optical recording medium according to claim 3 characterized by the thick 
difference deltatl of said rim section and said inner circumference section being deltatKtO when 
thickness of said light transmission cover layer is set to tO. 

[Claim 5] It is the optical recording medium according to claim 3 characterized by the thick 
difference deltat2 of said common-law marriage section and said inner circumference section being 
deltat2>t0 when thickness of said light transmission cover layer is set to tO. 
[Claim 6] It is the optical recording medium which welding is carried out while pasting up said 
substrate and said light transmission cover layer with adhesives in the optical recording medium 
which has the recording layer of at least one layer between light transmission cover layers thinner 
than a substrate and the substrate concerned, and stuck said substrate and said light transmission 
cover layer, and is characterized by **. 

[Claim 7] The optical recording medium according to claim 6 characterized by forming the 
projection in said welding part. 

[Claim 8] The optical recording medium according to claim 1 to 5 characterized by having a two- 
layer recording layer between said substrates and said light transmission cover layers, for light being 
irradiated from said substrate side by the recording layer by the side of said substrate, and for light 
being irradiated from said light transmission cover layer side by the recording layer by the side of 
said light transmission cover layer, and carrying out reading appearance of the information from 
each recording layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It has a light transmission cover layer in the light source side of a recording 
layer, light is irradiated using an objective lens from this light transmission cover layer side, and this 
invention relates to the optical recording medium with which informational record and playback are 
performed. 
[0002] 

[Description of the Prior Art] An optical information recording method has many advantages of 
being able to respond to each memory gestalt of that record and playback can be performed by 1 
non-contact, that single or more figures can attain high recording density compared with 2 magnetic- 
recording methods, the mold only for 3 playbacks, a postscript mold, and a rewritable mold, and the 
application broad from industrial use to a noncommercial use as a method which enables 
implementation of a cheap mass file is considered. 

[0003] As for the compact disk (CD) which is a disk for music only for playbacks in this, and the 
mini disc (MD) in which an account rec/play student is possible, most number is accepted in the 
commercial scene. These disks have a light transmission substrate with a thickness of 1.2mm, and 
have the information recording layer and the protective layer which protects it in one side of a light 
transmission substrate. In CD or MD, incidence of the light with a wavelength of 780nm is carried 
out from the opposite hand of an information recording layer through the objective lens of NA 
(numerical aperture) =0.45 to this light transmission substrate, and informational record or playback 
is performed. 

[0004] By the way, to an optical disk, there is want of wanting to store the data of large quantities, 
such as image information, and examination of densification is progressing. In the case of an optical 
disk, recording density is decided in general by spot size of the light beam on a disk, since spot size 
is proportional to lambda/NA - the big factor of densification - short-wavelength-izing and high 
NA — it is-izing. 

[0005] However, since the comatic aberration generated with the inclination of a disk became large 
in proportion to the cube of NA, the margin to the inclination of a disk became very small by high 
NA-ization, the beam faded with few inclinations, and it had a technical problem of it becoming 
impossible to realize densification. 

[0006] When thickness of the light transmission substrate of a disk is set to t, comatic aberration is 
proportional to t-NA3. In the digital versatile disc (DVD), while obtaining sufficient inclination 
margin also to NA=0.6 and the optical system formed into the high numerical aperture by making 
thickness of a light transmission substrate thin compared with 0.6 (mm), CD, or MD, by short 
wavelength-ization to 780nm to 650nm, high recording density-ization was realized, it was made the 
capacity of 4.7GB, and time amount, and image chart lasting time of a little more than 2 hours is 
realized. 

[0007] However, want to large capacity and long duration record is becoming high further. The 
optical recording medium storable in one side as shown in JP, 10-3023 10, A 8GB as this solution is 
proposed. 

[0008] In this patent, NA is set from 0.6 or more [ still higher ] to 0.78, and densification is in 
drawing. However, since a disk inclination margin becomes severe in order to press down the 
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comatic aberration by the inclination of a disk as mentioned above, if high NA is formed, thickness 
of the substrate which penetrates light is made thin and it is made to make generating of the 
aberration over an angle of inclination as small as possible. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, if NA becomes large about with 0.8, it is necessary 
to make thickness of a light transmission substrate thin to about 0.1mm. However, if a light 
transmission substrate becomes thin, since it becomes impossible to maintain rigidity, it will be 
necessary to see from the light source and to form the substrate for reinforcement in the background 
of a light transmission substrate only with a light transmission substrate. Therefore, it becomes a 
substrate thick as a disk with which NA can respond to high optical system with high rigidity, and 
the lamination structure of having a recording layer between thin light transmission cover layers. 
This cross-section structure is shown in drawing 1 1. It consisted of thermoplastics, the recording 
layer 3 was formed of the spatter on the substrate 1 with which the guide rail 1 0 was imprinted at the 
time of molding, and the light transmission cover layer 2 has pasted up with ultraviolet-rays 
hardening resin 4 on it. 

[0010] Moreover, in about [ NA=0.8 ] high NA pickup optical system, since the focal distance of a 
lens becomes short, spacing on a lens and the front face of a disk (working distance) will become 
short with about 0.3mm. If working distance is short, it is necessary to take the collision of a sudden 
disk and a lens into consideration, and to choose an ingredient with a degree of hardness also as a 
light transmission cover layer to some extent. 

[001 1] However, there was a degree of hardness, since it had structure which stuck with adhesives 
the layer which is two sheets from which rigidity differs, when an impact joined the lamination 
section, the thin light transmission cover layer deformed greatly, and the technical problem that it 
became easy to exfoliate occurred. 

[0012] Furthermore, since the lamination section of a disk was exposed to the outside end face of a 
disk, when dealing with a disk, an impact tended to be added to this end face, and the technical 
problem that a lamination side tends to exfoliate occurred. 

[0013] Moreover, when the lamination section of a disk was exposed to a disk feed hole and attached 
a disk in a drive, an impact tended to be added to this lamination section, and the technical problem 
that a lamination side tends to exfoliate occurred. 

[0014] This invention protects the disk rim section and the common-law marriage section which 
especially exfoliation tends to generate in view of the above-mentioned technical problem in the 
optical recording medium which has the structure which stuck the light transmission layer thinner 
than a substrate and a substrate, and aims at offering the optical recording medium with which the 
dependability over exfoliation is secured. 
[0015] 

[Means for Solving the Problem] Since this invention makes the above-mentioned object attain, it is 
made by it, and this invention has the recording layer of at least one layer between light transmission 
cover layers thinner than a substrate and the substrate concerned, and the appearance of said light 
transmission cover layer is characterized by being smaller than the appearance of said substrate in 
the optical recording medium which stuck said substrate and said light transmission cover layer. 
[0016] Moreover, this invention has the shape of the approximate circle board in which said 
substrate and said light transmission cover layer have a main hole, the outer diameter of said light 
transmission cover layer is smaller than the outer diameter of said substrate, and the bore of said 
light transmission cover layer is characterized by being larger than the bore of said substrate. 
[0017] It consists of the inner circumference section which has a flat field, moreover, this invention - 
- said substrate — the rim section of the outermost periphery, the common-law marriage section 
around a main hole, and abbreviation — the thickness of said rim section or said common-law 
marriage section When it is formed thickly [ said inner circumference section ] more thickly and the 
inradius of said rim section is made into the circumradius rl of rO and said common-law marriage 
section, the circumradius of said light transmission cover layer is smaller than rO, and the inradius of 
said light transmission cover layer is characterized by being larger than rl. 

[0018] Moreover, when this invention sets thickness of said light transmission cover layer to tO, the 
thick difference deltatl of said rim section and said inner circumference section is characterized by 
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being deltatKtO. 

[0019] Moreover, when this invention sets thickness of said light transmission cover layer to tO, the 
thick difference deltat2 of said common-law marriage section and said inner circumference section is 
characterized by being deltat2>t0. 

[0020] Moreover, this invention has the recording layer of at least one layer between light 
transmission cover layers thinner than a substrate and the substrate concerned, in the optical 
recording medium which stuck said substrate and said light transmission cover layer, while pasting 
up with adhesives, welding of said substrate and said light transmission cover layer is carried out, 
and they are characterized by **. 

[0021] Moreover, this invention is characterized by forming the projection in said welding part. 
[0022] Moreover, this invention is characterized by having a two-layer recording layer between said 
substrates and said light transmission cover layers, for light being irradiated from said substrate side 
by the recording layer by the side of said substrate, and for light being irradiated from said light 
transmission cover layer side by the recording layer by the side of said light transmission cover 
layer, and carrying out reading appearance of the information from each recording layer. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete operation of this invention is 
explained to a detail. In addition, the following explanation explains a disc-like optical record 
medium (an optical disk is called henceforth). 

The cross-section structure of the optical disk about an example 1 is shown in [example 1 ] drawing 
1 , and the perspective view of a substrate 1 and the light transmission cover layer 2 is shown in 
drawing 2 . 

[0024] A substrate 1 consists of thermoplastics, such as a polycarbonate, and when cast by metal 
mold, the guide rail 10 on an approximately concentric circle is imprinted. The slot of the shape of a 
land / a groove is sufficient as this guide rail 10, and a pit is sufficient as it. When the depth of a slot 
or a pit sets wavelength of a beam of light 6 to lambda, lambda/8 which a cross talk cannot generate 
easily, and lambda/4 to which the modulation factor by the pit becomes the highest are used. 
Anyway, a tooth depth is below the wavelength of light. 

[0025] On a guide rail 10, a recording layer 3 is formed by means, such as a spatter. As this 

recording layer 3, reflective film [, such as film in which multiple-times record is possible, and 

aluminum for / a certain / being and reproducing information from the film of a pigment system 

recordable once or a pit, ], such as a phase change and optical MAG, is formed. 

[0026] Furthermore, the light transmission cover layer 2 is pasted up through the ultraviolet-rays 

hardening resin 4 which is adhesives on it. The light transmission cover layer 2 uses the sheet metal 

from which glass or the film of a polycarbonate was clipped to concentric circular. 

[0027] In case a substrate 1 and the light transmission cover layer 2 are pasted up, it pastes up by 

irradiating UV light, after impressing a predetermined pressure with the pressure plate which is not 

illustrated, and stiffening ultraviolet-rays hardening resin 4. 

[0028] In performing informational record or playback, it condenses a beam of light 6 from the light 
transmission cover layer 2 side to a recording layer 3 with an objective lens 7. If it is going to attain 
one twice the surface recording density of DVD on the same wavelength as DVD, as NA of an 
objective lens 7, it will become a value of 0.6x1.4 and about 0.84. In this NA, when it is going to 
obtain the inclination margin of a disk comparable as CD, the thickness of the light transmission 
cover layer 2 should just take 1.2x(0.45/0.84) 3 and the value of about 0.18mm or less. 
[0029] An example of the metal mold at the time of casting a substrate 1 to drawing 3 is shown. 
When a substrate 1 is cast by metal mold 8a and 8b, the guide rail of the shape of an approximately 
concentric circle currently beforehand formed on metal mold 8a is imprinted by the substrate 9 
immediately after molding. Although there is no feed hole in the substrate 9 immediately after 
molding, a hole is made in a core by the cutter which is not illustrated after molding. 
[0030] In drawing 1 , since the outer diameter of the light transmission cover layer 2 is smaller than 
the outer diameter of a substrate 1, the lamination section has not exposed it to the periphery end 
face of a disk. For this reason, the impact which joined the disk end face does not have direct 
intermediary straw in the lamination section. Therefore, according to this structure, the peel strength 
of the light transmission cover layer to the impact which joined the disk end face increases. 
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[003 1] Moreover, since the bore of the light transmission cover layer 2 is larger than the bore of a 
substrate 1 , the lamination section has not exposed it to the inner circumference end face of a disk. 
Exfoliation of the light transmission cover layer by the contact at the time of carrying out chucking 
of the disk by this stops being able to happen easily. Moreover, since the part which the substrate has 
exposed to the common-law marriage section in this case is made, if chucking of the disk is carried 
out in this part, chucking with a high precision will become possible. 
The [example 2] example 2 is explained using drawing 4 , drawing 5 , and drawing 6 . 
[0032] As shown in drawing 4 , in the substrate 1, to the substrate thickness of the inner 
circumference section 1 1 in which the guide rail 10 is formed, thickness formed the thick rim section 
12 near the outer diameter, and provides the common-law marriage section 13 with thick thickness 
near the feed hole similarly in this example. In addition, since it is the same as that of the 1 st 
example about structures other than the above, explanation is omitted here. 

[0033] By taking this configuration, it becomes a substrate 1 and the form where the rim section 12 
and the common-law marriage section 13 protect the lamination section which stuck the light 
transmission cover layer 2, and since the contact force in the case of the impact and chucking which 
joined the disk end face stops being able to join a lamination side directly easily, the reinforcement 
to exfoliation of the light transmission cover layer 2 and a substrate 1 increases. 
[0034] In drawing 4 (a), when a light transmission cover layer makes the inradius of the rim section 
the circumradius rl of rO and the common-law marriage section, as for the circumradius of this light 
transmission cover layer, the inradius of this light transmission cover layer has the larger appearance 
than rl smaller than r0. 

[0035] Moreover, in drawing 4 (a), thick increment of the rim section 12 to the substrate thickness of 
the inner circumference section 1 1 of a substrate 1 is set to deltatKtO, when thickness of deltatl and 
the light transmission cover layer 2 is set to tO. 

[0036] As shown in drawing 4 (b) at the time of lamination, a lamination pressure is applied for a 
substrate 1 and the light transmission cover layer 2 with the application-of-pressure version 15, and 
ultraviolet rays are irradiated with the UV lamp 16, and it pastes up. In case a lamination pressure is 
applied, if it is deltatl >=t0, the rim section 12 will serve as a lug and it will become easy to produce 
pressure unevenness at the time of lamination. In order to apply a uniform pressure to the whole light 
transmission cover layer 2, what applied the thickness of the ultraviolet-rays hardening resin 4 at the 
time of deltatl and adhesion needs to become smaller than tO, and there must be deltatl at least 
smaller than tO. 

[0037] Moreover, the common-law marriage section can be made to project rather than the light 
transmission cover layer 2 by making the application-of-pressure version which applies a pressure at 
the time of lamination into the structure which escapes the common-law marriage section 13 of a 
substrate 1 like 15a and 15b of drawing 5 (b), as shown in drawing 5 (a). In drawing 5 (a), when 
thickness of deltat2 and the light transmission cover layer 2 is set to tO for the thick increment of the 
common-law marriage section 13 to the substrate thickness of the inner circumference section 1 1 of 
a substrate 1 , it is set to deltat2>t0. 

[0038] Since the lamination side of a substrate 1 and the light transmission cover layer 2 is not 
exposed to a feed hole, it is hard coming to generate exfoliation of the light transmission cover layer 
2 in the common-law marriage section 13 according to this structure. 

[0039] Furthermore, another advantage of this structure is explained using drawing 6 . A disk 
substrate is attached in the turntable 18 on a motor 19 by chucking 17 in drawing 6 . The installation 
precision of a disk is decided by precision of a turntable 18, a disk underside, and a chucking 17 and 
a disk top face. By the disk maintenance approach illustrated to drawing 6 , since not the front face 
of the stuck cover layer but the high molding side of precision can be held as a datum plane in case a 
disk is attached in a drive, it is hard to generate the inclination (field blurring) of the disk side by a 
disk inclining and being attached at the time of chucking. 
The [example 3] example 3 is explained using drawing 7 and drawing 8 . 

[0040] Cross-section structural drawing of the disk of this example is shown in drawing 7 , and a 
cross-section perspective view is shown in drawing 8 . Since it is the same as that of the 1st and 2nd 
examples about fundamental structure, it omits. 

[0041] Becoming the description in this example used resin ingredients, such as a polycarbonate, for 
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the both sides of a substrate 1 and the light transmission cover layer 2, and it formed the height 14 in 
the rim section 12 and the common-law marriage section 13 of a substrate 1. This height 14 is in the 
place where the substrate 1 and the light transmission cover layer 2 touch at the time of the 
application of pressure for adhesion. While pasting up with ultraviolet-rays hardening resin 4 with 
UV lamp, this part that touches is welded with heating or a supersonic wave. Thereby, adhesion of 
the disk common-law marriage section and the rim section is strengthened, and the reinforcement to 
exfoliation can be raised. 

The [example 4] example 4 is explained using drawing 9 and drawing 10 . 

[0042] As this example, the lamination section protection in the lamination disk whose recording 
layer is two-layer is explained. 

[0043] Although the 1st to 3rd example used and explained sheet metal, such as a polycarbonate or 
glass, mainly to the light transmission cover layer 2, as shown in drawing 9 , in the case of 
thermoplastic resin like a polycarbonate, the guide rail close light transmission cover layer 20 can be 
formed by molding. In this case, as shown in drawing 9 , a disk with two layers of recording layers is 
realizable by forming a recording layer in the both sides of the guide rail of a substrate 1 , and the 
guide rail of the guide rail close light transmission cover layer 20, being filled up with ultraviolet- 
rays hardening resin 4 between them, and pressurizing and UV hardening. It is possible for the 1st 
recording layer 3a and the 2nd recording layer 3b to mind an objective lens 7, and to record or 
reproduce information with a beam of light 6 from the guide rail close light transmission cover layer 
20 side, by making proper the permeability of 1st recording layer 3a and 2nd recording layer 3b, as 
shown in drawing 9 . By adopting the configuration shown in the 1st to 3rd example also in this case, 
it is possible to be able to do with the structure which the lamination section does not expose to the 
end face of a disk directly, and to prevent exfoliation of a substrate and a cover layer. 
[0044] Moreover, the recording density of 2nd recording layer 3b formed in the guide rail of the 
guide rail close light transmission cover layer 20 with the same configuration By setting up 
corresponding to objective lens 7a of the high objective lens 1st of NA, and setting up the recording 
density of 1st recording layer 3 a formed in the guide rail of a substrate 1 corresponding to 2nd 
objective lens 7b which is the low objective lens of NA As shown in drawing 10 , it is able for 
recording density to read 2nd high recording layer 3b from a cover layer side, and to reproduce 1 st 
recording layer 3a with low recording density from a substrate side. At this time, as a substrate 1, if a 
thing with a thickness of 1.2mm is used, both CD compatible recording layer and a high density 
recording layer are realizable with the same disk. Moreover, as a substrate 1 , if a thing with a 
thickness of 0.6mm is used, both a DVD compatible recording layer and a high density recording 
layer are realizable with the same disk. The compatible disk which can also record or reproduce the 
drive of the specification from which CD, DVD, etc. differ by doing in this way can be offered. 
[0045] 

[Effect of the Invention] Since the lamination section of a light transmission cover layer and a 
substrate is not exposed to the periphery and inner circumference of a disk according to this 
invention so that clearly from the above explanation, a direct impact does not join the lamination 
section and it is hard to generate exfoliation of a cover layer. 

[0046] Moreover, since the rim section and the common-law marriage section prepared in the 
periphery and inner circumference of a disk protect the lamination section of a light transmission 
cover layer and a substrate according to this invention, a direct impact does not join the lamination 
section and it is hard to generate exfoliation of a cover layer. 

[0047] Moreover, according to this invention, in order to weld the rim section or the common-law 
marriage section in addition to adhesion of a substrate and a light transmission cover layer, the peel 
strength at the time of an impact being added increases. 

[0048] Moreover, according to this invention, the increase of the adhesion of a substrate and a cover 
layer and welding reinforcement increase by projection. 

[0049] Moreover, according to this invention, in the lamination disk which cannot exfoliate easily, 
transposition with CD/DVD can be realized easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is cross-section structural drawing of the optical disk of an example 1 . 
[Drawing 2] It is the perspective view of a substrate and a light transmission cover layer. 
[Drawing 3] It is an outline sectional view explaining the molding approach of a substrate. 
[Drawing 4] It is cross-section structural drawing of the optical disk of an example 2. 
[Drawing 5] It is cross-section structural drawing of other optical disks of an example 2. 
[Drawing 6] It is the mimetic diagram showing the medium attaching part of an optical recording 
regenerative apparatus which carried the optical disk of an example 2. 
[Drawing 7] It is cross-section structural drawing of the optical disk of an example 3. 
[Drawing 8] It is the cross-section perspective view of the optical disk of an example 3. 
[Drawing 9] It is cross-section structural drawing of the optical disk of an example 4. 
[Drawing 10] It is cross-section structural drawing of other optical disks of an example 4. 
[Description of Notations] 

1 Substrate 

2 Light Transmission Cover Layer 

3 Recording Layer 

3 a The 1st recording layer 
3b The 2nd recording layer 

4 Ultraviolet-Rays Hardening Resin 

5 Feed Hole 

6 Beam of Light 

6a The 1 st beam of light 
6b The 2nd beam of light 

7 Objective Lens 

7a The 1st objective lens 
7b The 2nd objective lens 
8a The 1st metal mold 
8b The 2nd metal mold 

9 Substrate immediately after Molding 

10 Guide Rail 

1 1 Inner Circumference Section 

12 Rim Section 

13 Common-law Marriage Section 

14 Height 

1 5 Pressure Plate 

15a The 1st pressure plate 
1 5b The 2nd pressure plate 

16 UV Lamp 

1 7 Chucking 

18 Turntable 

19 Motor 

20 Guide Rail Close Light Transmission Cover Layer 
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DRAWINGS 





[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 6 ] 
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[Drawing 7] 
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[Drawing 8] 
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